Variable gelation time and stiffness of low-molecular-weight hydrogels through catalytic control over self-assembly.
This protocol details the preparation of low-molecular-weight hydrogels (LMWGs) in which the gelation time and mechanical stiffness of the final gel can be tuned with the concentration of the catalyst used in the in situ formation of the hydrogelator. By altering the rate of formation of the hydrazone-based gelator from two water-soluble compounds--an oligoethylene functionalized benzaldehyde and a cyclohexane-derived trishydrazide--in the presence of acid or aniline as catalyst, the kinetics of gelation can be tuned from hours to minutes. The resulting materials display controllable stiffness in the 5-50 kPa range. This protocol works at ambient temperatures in water, at either neutral or moderately acidic pH (phosphate buffer, pH 5) depending on the catalyst used. The hydrazide and aldehyde precursors take a total of 5 d to prepare. The final gel is prepared by mixing aqueous solutions of the two precursors and can take between minutes and hours to set, depending on the catalytic conditions. We also describe analysis of the hydrogels by critical gel concentration (CGC) tests, rheology and confocal laser-scanning microscopy (CLSM).